Introduction and objectives
Developed in the 1955 by Kodak photography (1) and approved by Food and Drug Administration (FDA) approval in 1959 (2), Indocyanine green (ICG) is a fluorescent molecule that provokes detectable photon emission on 820-830 nm at of wavelength 780 nm (3) .
Intravenous administration of ICG could be used to identify vessel perfusion and differentiate tissue density using a high definition camera and a dedicated software (4) . ICG is a safe molecule, with an adverse event rate of 0.34% including nausea, and rarely shock (one case in 300,000 patients) (5).
NS-RARP using NIR-ICG: initial experience 30 node metastases and explain that fluorescent dissection with ICG does not represent an alternative to extended pelvic limphadenectomy (10) .
Nerve-sparing technique in radical prostatectomy is based on neurovascular bundle preservation.
Sometimes could be difficult to identify neurovascular bundles because of anatomical challenges or inexperience of surgeon.
Instead, we propose the use of the ICG with NIR fluorescence during laparoscopic robot-assisted radical prostatectomy (RARP), to identify the benchmark artery and improve the preservation of neurovascular bundle and the visualization of the vascularization and then the hemostasis.
Materials and methods
From April 2015 to February 2016, 62 patients underwent to RARP in our Urology Unit. In 26 consecutive patients, in the attempt to have a better visualization of neurovascular bundles, we used to inject ICG during the procedure, as described below. After the bladder neck incision and seminal vesicles dissection, we injected 1.25 ml of ICG. Then, we proceeded to bilateral pedicles resection only after the visualization of arterious vessels location, through NIR technology. Just after the visualization with NIR technology, the dissection was performed by nonelectrified scissors and Hem-o-lok Ligation System, without NIR visualization.
We evaluated the percentage of identification of neurovascular bundles using NIR fluorescence. Then, we evaluated complications related to injection of ICG and operative time differences between RARP with and without ICG injection performed by the same surgeons. We compared the 26 patients with ICG injection with the previous 26 patients who performed RARP without ICG, using the Chi-squared test.
Results
Starting from 10 seconds after the injection of ICG, we visualized the arterial structure using NIR fluorescence technology, and progressively we could obtain an optimal highlighting of neurovascular bundles.
This procedure is useful to easily dissect lateral pedicles and control arterial flow and hemostasis, especially for those of us that started robotic surgery only few months ago. We easily identified prostatic arteries and neurovascular bundles using NIR fluorescence technology in all patients (100%). Then, we performed the dissection alternating NIR (Figs. 1-3 ) and non-IR view for each patient.
There was not any increase in the operative time compared with RARP without ICG injection performed by the same surgeons. The median time of patients with ICG injection was 192 minutes, the median time of patients without ICG injection was 191 minutes, (p = 0, 99). Complications related to injection of ICG did not occurred.
Discussion
We use NIR-ICG technology to perform meticulous nerve-sparing RARP. This technique could be potentially useful to improve nerve-sparing technique and hemostasis. It also let us to minimize the risk in damaging neurovascular bundles, both for experienced robotic surgeon, and both for urologists who are just approaching the robotic technology.
Our study, on a limited number of patients, compared with that of Kumar in 2015, has a better percentage of the neurovascular bundle identification (100% vs. 85%). Like in the study by Kumar et al, in our experience, the use of ICG did not significantly increase the operative time and did not result in complications (11) .
Conclusions
In our experience, even if on a limited number of patients, the application of ICG with NIR fluorescence during RARP is helpful to identify the benchmark artery of neurovascular bundle. It could be useful in preserving the neurovascular bundle without any complication.
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